We report a comprehensive search for hierarchical triple stellar system candidates amongst eclipsing binaries (EB) observed by the CoRoT spacecraft. We calculate and check eclipse timing variation (ETV) diagrams for almost 1500 EBs in an automated manner. We identify five relatively short-period Algol systems for which our combined light curve and complex ETV analyses (including both the light-travel time effect and short-term dynamical third-body perturbations) resulted in consistent third-body solutions. The computed periods of the outer bodies are between 82 and 272 days, (with an alternative solution of 831 days for one of the targets). We find that the inner and outer orbits are near coplanar in all but one case. The dynamical masses of the outer subsystems determined from the ETV analyses are consistent with both the results of our light curve analyses and the spectroscopical information available in the literature. One of our candidate systems exhibits outer eclipsing events as well, the locations of which are in good agreement with the ETV solution. We also report another certain triply eclipsing triple system which, however, is lacking a reliable ETV solution due to the very short time range of the data, and four new blended systems (composite light curves of 2 eclipsing binaries each), where we cannot decide whether the components are gravitationally binded or not. Amongst these blended systems we identify the longest period and highest eccentricity eclipsing binary in the entire CoRoT sample.
INTRODUCTION
Multiplicity is a common feature amongst binary star systems. For example, according to an investigation of Tokovinin et al. (2006) almost two thirds of their surveyed 165 solar-type spectroscopic binary systems have at least one more stellar companion. Furthermore, in the same sample, amongst the shortest period binaries (P ≤ 2. d 9) this ratio practically reaches 100%. These findings are in good agreement with the recently most commonly accepted formation theory of the closest binary systems (typically with periods of a few days), the so called Kozai Cycles with Tidal Friction (KCTF) mechanism, which first was proposed by Kiseleva et al. (1998) and later was quantitatively investigated in de-E-mail: t.hajdu@astro.elte.hu tails by e.g., Fabrycky & Tremaine (2007) ; Naoz & Fabrycky (2014) . Multiplicity, however, may have fundamental influence on binary star evolution (and, of course, directly or indirectly on the stellar evolution of binary members) not only in the formation period of a binary system, but at every stage of its evolution from the birth to the death of the binary members. Some examples are the hypothetised importance of multiplicity in the formation of blue stragglers (Perets & Fabrycky 2009; Naoz & Fabrycky 2014) , and different kinds of binaries formed by degenerate components (Shappee & Thompson 2013; Naoz et al. 2016 ). Furthermore, Tauris & van den Heuvel (2014) amongst others have shown that the presence of a third stellar component may prevent a close binary system from disintegration even when on of its components undergoes a supernova explosion. Therefore, the identification of third (or even more) additional stellar companions to binary star systems has great astrophysical importance both from a general theoretical perspective (as probing the current theories) and on the other hand to understand the evolution of any given, individual system.
In the case of eclipsing binaries (EB) one long-lasting, traditionally used method for the identification of third, more distant companions is based on the detection and analysis of the eclipse timing variations (ETV) of the binary star which occur due to the light-travel time effect (LTTE) as the EBs distance to the observer periodically varies revolving on its orbit around the common centre of mass of the triple (or multiple) system. According to our knowledge, Chandler (1888) was the first who mentioned LTTE as a possible origin of the observed ETVs of Algol. After the preliminary analytical works of Woltjer (1922) , the widespreadly used mathematical description of an LTTE forced ETV was given by Irwin (1952 Irwin ( , 1959 who also gave a graphical fitting procedure for determining the elements of the light-time orbit from the ETVs that had been traditionally investigated by the use of eclipse timing diagrams, which in the century-long history of the variable star research traditionally was called as O −C (observed minus calculated) diagram (see e.g. Sterken 2005 , for a short review on the advantages and obstacles of the application of O −C diagrams in the analysis of period variations of different kinds of variable stars).
There are, however, various other mechanisms capable to produce ETVs in EBs, some of them may even strongly mimic LTTE-like behaviour. Therefore, certain detection of third components in such a manner is far from being an easy matter. In this regard Frieboes-Conde & Herczeg (1973) listed four criteria that an ETV curve should fulfil for an LTTE solution which can be taken seriously. These criteria can be summarized as follows. (1) The shape of the ETV curve must follow the analytical form of an LTTE solution.
(2) The ETVs of the primary and secondary minima must be consistent in both phase and amplitude with each other. (3) The estimated mass or lower limit to the mass of the third component, derived from the amplitude of the LTTE solution must be in accord with photometric measurements or limits on third light in the system. (4) Variation of the systemic radial velocity (if it is available) should be in accord with the LTTE solution. Recently this list was complemented with two subsequent criteria by Borkovits et al. (2016) , as follows. (5) The times of the maxima of the ellipsoidal variations (if they are detectable with sufficient accuray), at least in EBs that have circular orbits, should be in accord both in phase and amplitude with the ETVs. Furthermore, for triples exhibiting outer eclipses, an additional natural criterion for identifying the outer eclipsing body with the source of the observed LTTE is that (6) the LTTE should exhibit the same period as the extra eclipses, and these latter should occur around the inferior and/or superior conjunction points of the LTTE-orbit. 1 Before the era of small, but ultraprecise photometric 1 Thanks to some remarks of the referee of the present paper we realized that this last criterium was set erroneously in Borkovits et al. (2016) , where, originally, it was stated that the outer eclipses "should occur around the extrema of the LTTE". This latter statement is strictly valid only in the case of a circular outer orbit or an orbit seen from the direction of its major axis.
space telescopes (e.g. as CoRoT and Kepler) the vast majority of the known third companions (or, more strictly, candidates) had orbital periods of several years or, even decades, and only a very limited number of hierarchical triple systems with outer periods less than a year were known (see e.g. Tokovinin 2004 ). As dynamical stability criteria (see e.g. Mardling & Aarseth 2001) would allow the presence of 1-2-month-long outer period stellar companion to a typical eclipsing binary with period from a few hours to few days, it was not clear whether the small known number of such systems was a consequence of some selection effects, or of yetunknown evolutionary origin(s) (see e.g. Tokovinin 2014) . In this regard the four-year-long almost continuous measurements of Kepler spacecraft (Borucki et al. 2010 ) resulted in a significant improvement, allowing to explore regions of the parameter space previously out of the reach of ground-based ETV studies due to the small LTTE amplitude involved, like triple stellar systems in the shortest theoretically possible outer period regime. Systematic analyses of the ETVs of more than 2700 EBs (and ellipsoidal variables), observed continuously during the prime Kepler mission have led to the discovery of more than 200 hierarchical triple system candidates Conroy et al. 2014; Borkovits et al. 2015; Gies et al. 2015; Borkovits et al. 2016; Kirk et al. 2016) . Considering e.g. the survey of Borkovits et al. (2016) , more than a hundred of the 222 triple system candidates investigated by them have outer periods less than 1000 days. The observing strategy, i.e. the short, four-five monthlong observing sessions of the complementer and contemporary mission of the European CoRoT spacecraft (Auvergne et al. 2009 ), however, unfortunately, was less favourable from the point of view of searching for additional, distant companions around EBs by the use of ETV analysis. This particularly holds when we restrict ourselves to the most certain detections which, according to the criteria of Conroy et al. (2014) and similarly, of Borkovits et al. (2016) require at least two fully covered orbital periods of the outer orbit to be observed. On the other hand, in a less restrictive sense the 100-150-day long CoRoT ETV data series may allow us to identify some of the tightest triple star candidates. For example, the work of Borkovits et al. (2016) mentioned above reported 13 triples (i.e. approximately 0.5% of the total number of the Kepler EBs) with outer period less than 150 days. The characteristic shape of the ETVs of the majority of these tightest triple systems would allow us to identify them as probable triple system candidates even from the short ETV sections available from CoRoT observations.
A further glance at the results of Borkovits et al. (2016) reveals that in the ETVs of these tight systems the dynamical, hierarchical third-body perturbations play a dominant role, or are at least as important in magnitude as the classical LTTE, therefore their contribution should also be taken into account. This latter, dynamical ETV contribution was analytically described in a series of papers by Borkovits et al. (2003 Borkovits et al. ( , 2011 Borkovits et al. ( , 2015 . (Some preliminary works on this field had also been carried out by Soderhjelm 1975 and Mayer 1990.) In this paper we are searching for hierarchical triple star candidates amongst the EBs observed by the CoRoT spacecraft, primarily with the analysis of their ETVs. For the analysis we use publicly available CoRoT photometric data. In Section 2 we outline the steps of our investigation, starting with the methods used for data acquisition and automatic ETV curve generation, then continuing with the system selection procedures and, finally, closing with a short description of some details of the applied ETV and the auxiliary light curve analyses as well.
The results of the detailed analysis of the ETV and light curves of the five newly identified tight hierarchical triple candidates as well as some other interesting by-products of our research, are discussed in Sections 3 and 4.
Finally, a short summary is given in Section 5.
BASIC STEPS OF THE ANALYSIS

Data acquisition and preparation
The space mission CoRoT performed wide-field stellar photometry at ultra-high precision (Rouan et al. 1998; Baglin et al. 2006) . The mission took 6 years from the end of 2006 to the November of 2012. During an observation, up to 12 000 stars were monitored simultaneously and continuously over 150 days of observation. All observations of CoRoT spacecraft, the so-called LEGACY data (version 4, see Chaintreuil et al. 2016 ) are publicly available now, e.g. through the VizieR archive service 2 . We downloaded all the corrected (LCC, see Chaintreuil et al. 2016 , Sect. 1.2) light curves of the CoRoT Bright and Faint Star Catalogs. Then we performed a visual inspection of all the over 177 700 light curves individually, and identified about 1500 EBs (including binaries with ellipsoidal variations, but without real eclipses, too). This number is nearly the same as the one reported in Baudin et al. (2016) . Unfortunately, these authors do not give the complete list of these EBs, therefore we were unable to cross-check our findings with theirs. We made comparison, however, with the so-called "Unofficial CoRoT Eclipsing Binary Catalog" of Jonathan Devor 3 , which contains also 1479 items. Surprisingly, there is a remarkable (≈ 40%) amount of mismatch between our findings and this latter catalog. In our opinion, several very short period (P 0. d 15), low amplitude ( 1% in normalized flux) light curves listed in Devor's catalog should belong to pulsating stars rather than eclipsing or ellipsoidal variables and, therefore, we do not count them amongst the CoRoT EBs. On the other hand, a significant amount of certain CoRoT EBs are not included into this unofficial catalog, the triply eclipsing CoRoT 104079133 (i.e. one of the five EBs which we study in this paper in details) being a notable example.
We then prepared the light curves of these EBs for the forthcoming analysis in an iterative and automatic manner, using our own GPU-based code, written in CUDA language.
As a first step, the code determines preliminary eclipsing periods for each EB using the Lomb-Scargle periodogram method. Then, using these periods, it creates folded, binned, averaged light curves for each EBs in the following manner. The light curves are binned into 500-1000 equally spaced phase-cells, according to the orbital phases of each measured point. Then the average fluxes are calculated cell by cell, and associated to the phase of the cell midpoints. In the next step the code identifies the locations (phase-domains) of the eclipses (primary and secondary) in the folded light curves, and then calculates template minima, fitting sixthorder polynomials on the previously identified phase ranges.
In the next part of the analysis the code scans the original light curves of each EB, identifies all the individual primary and secondary eclipses, and applies the appropriate template minimum for the determination of the individual mid-minimum moments. For this purpose the code fits a three-parameter model to the data with the Levenberg -Marquardt method. The fitted template curve is the following:
where f (x) is the previously determined polynomial template function, and the most important parameter is a 2 , which gives the phase-lag between the template and the current eclipse (see Borkovits et al. 2015, Sect. 4 , for further details).
In the last step the code calculates ETV diagrams using the preliminary period obtained in the very first step, and determines the average slope of each ETV curve with linear regression. The period is then corrected with this average slope (and the epoch, i.e. the moment of the zero phase is corrected, too), and the whole procedure is reiterated until convergence of the period. We found that two iteration steps were enough for all light curves.
Extra care was required for some of the light curves, due to the presence of extra-eclipsing events. The data points affected by these extra events were excluded from both the light curve folding and the ETV forming procedures.
System selection
For further analysis we selected (by visual inspection) systems having sine-like variations or at least significant curveture(s) in their ETV curve(s). We dropped out, however, some short period (most probably overcontact) binaries where the primary and secondary ETVs exhibited quasisinusoidal variations in opposite phase to each other, which might be the product of light curve distortions originating from stellar spot rotation (Tran et al. 2013; Balaji et al. 2015) . We investigated the ETVs of EBs showing clearly visible extra eclipsing events with extra care. Finally, we found five EBs in the investigated CoRoT sample for which we were able to obtain preliminary ETV solutions. Then in the last step we carried out a more complex study of these EBs, including light curve analyses, too.
Analysis of the folded light curves
The supplementary light curve analyses of the selected systems were carried as follows. Rather than conducting a more sophisticated investigation, our primary aim was to obtain the values of those parameters from the light curve that provide significant auxiliary information to the ETV analysis. These parameters are the eccentricity (e 1 ) and argument of periastron (ω 1 ) of the eclipsing pairs, and the amount of the third light (l 3 ) in the light curve. The photometrically obtained values of e 1 and ω 1 can be used directly for the ETV analysis (see below), while the presence (or absence) of an extra light source (and its light ratio) may be a good additional indicator of the reliability of our third-body solutions.
For this study we used the folded and binned, averaged CoRoT light curves. The analysis of these light curves was carried out with an MCMC-based parameter search which was recently incorporated into the newest version of our own lightcurvefactory light curve synthesis program (Borkovits et al. , 2014 . We used an own implementation of the generic Metropolis-Hastings algorithm, and uniform priors. For the sake of a quick convergence we used in general a special set of nine adjusted parameters. These were as follows: (i) length of the primary eclipse (∆t); (ii) ratio of the stellar radii (R B /R A ) 4 ; (iii) mass ratio (q 1 = m B /m A ); (iv) temperature ratio (T eff,B /T eff,A ); (v) eccentricity (e 1 ); (vi) mid-phase of the secondary eclipse (φ II ); (vii) mid-time of the primary eclipse; (viii) inclination (i 1 ); (ix) third light (l 3 ) 5 . Then the additional system parameters like the fractional radii of the two stars (r A,B = R A,B /a 1 ) and the remaining orbital parameters (argument of periastron -ω 1 and periastron passage time -τ 1 , or its some equivalents) were calculated by the use of the relations given in Rappaport et al. (2017, Eq. 6-10) . The advantage of this set of parameters is that three of them (i, vi and vii) are direct observables and therefore their initial values can be determined very easily from the folded light curve. According to our experiences, if the initial values of these three parameters are set properly, then our Markov Chains converged quickly for any arbitrary (but physically realistic) initial values of the other parameters. Regarding the mass ratio (q 1 ), however, some caution has to be taken. For detached EBs with almost spherical stellar components, the mass ratio has only minor influence on the light curve, therefore pure light curve analysis can derive its actual value only with a large uncertainty. This is especially true when other complicating effects (like chromospheric activity, pulsation, etc.) distort the light curves with magnitudes similar to (or greater than) the mass ratio dependent effects. This was exactly the situation for CoRoT 110830711. Therefore in this case we used some astrophysical contraints for q 1 , as discussed in Sect. 3.1.
Regarding other, higher order effects influencing a light curve solution, ellipsodial variation, Doppler-boosting and reflection/irradiation effects were also taken into account in our analysis. Limb darkening was considered according to the logarithmic law (Klinglesmith & Sobieski 1970) . The corresponding coefficients were computed internally by the use of the "in-house tables" of the Phoebe software 6 (Prša & Zwitter 2005) . In case of CoRoT 102698865, however, the use of these precomputed coefficients resulted in systematically biased residuals during the eclipses with a magnitude of about 3-4000 ppm, which diminished remarkably when the adjustment of these parameters was switched on.
The results of our analysis on the selected five EBs will be discussed in Sect. 3. Here we only briefly mention that 4 In order to avoid confusion we use numerical indices, (i.e. 1 and 2) only for the quantities referring to the inner and outer orbits, while the parameters associated with the stellar components are indexed with capitals, with A, B and C marking the primary and secondary components of the inner (eclipsing) binary, and the the third, more distant component, respectively. 5 We emphasize again that the light curve analyses were carried out on phase-folded light curves. Thus, the orbital period (P 1 ) was not an adjustable parameter. 6 http://phoebe-project.org/1.0 three of the five EBs were found to be dominated by the flux(es) of extra source(s). As a consequence, we may assume that for these three systems the spectroscopic information e. g. temperature, spectral type given either in the ExoDat Information System 7 (Deleuil et al. 2009 ), or in Sarro et al. (2013) may refer to the extra source(s) and therefore, unfortunately, we cannot use them with full confidence to convert the direct outputs of the light curve analysis, which are dimensionless, relative quantities (e. g. temperature and mass ratios, and the dimensions of the stars relative to the semimajor axis) to physical units. There are, however, two possibilities for getting some information, or at least reasonable estimations, for the real nature of the binary components.
First, the combination of the relative stellar radii and the mass ratio offer an indirect possibility to infer at least a probable luminosity class for the binary components via a reliable estimation of the local surface gravity (g). In order to show this, we approximate the local surface gravity of (let's say), the primary component as:
which, by the use of Kepler's third law can be written as
where g * A can be calculated directly from the light curve solution. (For the secondary component q 1 should be replaced with q −1 1 .) Expressing g in its usual logarithmic form (and using the usual astrophysical units)
it can be seen that the mass-dependent, unknown last term gives only a minor contribution to the sum for a wide range of the physically reasonable stellar masses (cf. Southworth et al. 2004 ). Therefore log g * A can be used as a good estimate of log g A and thus of the probable luminosity class of the given star. 8 Second, as it will be discussed in the next subsection, by combining the outputs of the light curve analysis with the results of a joint LTTE+dynamical ETV analysis, we can infer the masses of the EB components in a dynamical way.
7 http://cesam.oamp.fr/exodat/ 8 On the other hand, however, one should again keep in mind that, as discussed above, the photometric mass ratio q 1 is a weakly determined quantity for our detached EBs. This results in an uncertainty in log g * and, therefore, in the estimated local surface gravity. From Eq. (3) one can see that for the more massive component (i.e. for which q ≤ 1) this uncertainty has an upper limit of ∆log g * (q≤1) ≤ 2 3 log 2 ≈ 0.2. For the less massive component there is no such upper limit. Conversely, for extreme mass ratios, the uncertainty, in theory, may tend to infinity. In practice it can be used an additional indicator of inappropriate light curve solutions with unphysical mass-ratios.
Overview of the ETV analysis
The ETV analysis of each system was carried out with the newest version of the omincfit code of T. Borkovits. This version differs from the previous ones only by the inclusion of an MCMC-based parameter search. The theoretical base and the applied analytical formalism of the analysis remained unchanged, however, and was described in detail in Borkovits et al. (2015 Borkovits et al. ( , 2016 . Therefore here we give only a brief summary.
We define ETV as the time difference of the observed and calculated mid-minima times of each individual eclipses:
where T (E) stands for the observed mid-minimum time of the Eth eclipse (cycle number E is integer for primary and half-integer for secondary eclipses, respectively), T 0 indicates the reference epoch, i.e. the observed mid-eclipse time of the 'zeroth' event, and P s is the constant sidereal (eclipse) period. The ETV is then basically modelled in the following form:
where c 0,1 give corrections to the reference epoch and the eclipse period, respectively (independent on their origins), while ∆ LTTE , ∆ dyn , and ∆ apse refer to the contributions of LTTE, short-period dynamical third-body perturbations (i.e. those with periods equal to, or related to the orbital period P 2 of the third, outer component), and apsidal motion effect to the ETVs, respectively. The LTTE contribution takes the following form (Irwin 1952) :
or, changing to eccentric anomaly:
where a AB denotes the semi-major axis of the EB's center of mass around the center of mass of the triple system, while i 2 , e 2 , ω 2 stand for the inclination, eccentricity, and argument of periastron of the relative outer orbit (i.e. the orbit of the third component relative to the center of mass of the EB), respectively. Furthermore, v 2 and E 2 are the true and eccentric anomalies of the third component, respectively, and c is the speed of light. Note the negative sign on the right hand sides, which arises from the use of the companion's argument of periastron ω 2 , instead of the argument of periastron of the light time orbit of the EB (ω AB = ω 2 + π). This modification was necessary for the use of the dynamical perturbation terms which are expressed in the orbital elements of the third component's relative outer orbit (see below). Moreover, the amplitude of the LTTE curve is
while its phase φ can be calculated as:
The ETV contribution of the short-period dynamical perturbations (∆ dyn ) has a very complicated dependence on the orbital elements of the inner and outer orbits, and their relative configurations as well. Furthermore, for eccentric inner orbits even the orbits' relative orientation to the observer becomes an additional important factor. The most thorough discussion of these effects can be found in Borkovits et al. (2015) . Here, for simplicity, we give only the most dominant terms of the analytic description:
where
which, as was found in Borkovits et al. (2016) , in most cases, gives a reasonable estimation for the ETV-amplitude of the short-term dynamical contribution. The time-dependence is buried within the trigonometric expressions:
C = cos(2v 2 + 2g 2 ) + e 2 cos(v 2 + 2g 2 ) + 1 3 cos(3v 2 + 2g 2 ) .
Moreover, i m means the mutual (relative) inclination of the inner and outer orbits, while l 2 stands for the mean anomaly of the tertiary and g 1,2 denote the arguments of periastron of the inner and outer orbits, measured from the intersections of the respective orbital planes and the invariable plane of the triple. Note, in Eq. (11) the upper and lower signs refer to the primary and secondary eclipses, respectively. Comparing the amplitudes of the LTTE and dynamical terms, Borkovits et al. (2016) showed that they fulfill the inequality:
where P's should be expressed in days, and m ABC in solar mass. As all of our five triple system member candidate EBs eclipsing periods P 1 < 4 days, we can substitute this upper limit into the above equation. Then one can obtain
which illustrates, that the dynamical contribution should be likely larger than, or at least comparable to the LTTE contribution for such short outer period third bodies found in our sample. The combination of the LTTE and dynamical contributions allows us to calculate both the total mass of the inner EB and the individual mass of the third component in a dynamical way. This is so, because, similar to the radial velocity solution of a single line spectroscopic binary, the mass function of the distant component C can be calculated from the LTTE component as
This shows that if the outer mass ratio (m C /m ABC ) and the inclination of the outer orbit (i 2 ) were known, the mass of the third companion (m C ) and the total mass of the inner EB (m AB ) could be calculated. Now the outer mass ratio m C /m ABC is a direct output of the dynamical contribution, therefore the projected masses m AB sin 3 i 2 and m C sin 3 i 2 can be immediately calculated from a combined ETV solution.
Regarding the outer inclination i 2 , it can be derived e.g. from the expression
where ω 1,2 , g 1,2 are direct outputs of the ETV solution, while sin i 1 can be taken from the light curve solution. The verification and detailed discussion of this relationship is given in Borkovits et al. (2015, Appendix D) . Note, however that, as it will be discussed in the next section, five of our six ETV solutions resulted in almost coplanar orbits (i m < 5 • ) and, therefore, for these cases the sin i 2 ≈ sin i 1 approximation would be just as adequate. As mentioned before, three of the five EBs were found to have eccentric inner orbits. Moreover, for two of them we detected evidences of apsidal motion (see, e.g., Cowling 1938; Sterne 1939; Gimenez & Garcia-Pelayo 1983) , too. Therefore these three systems required the inclusion of the apsidal motion related terms, too, into their ETV analysis, as follows:
where, as before, the alternate signs refer again to the primary and secondary eclipses, respectively. Since this expression gives the displacement of the secondary eclipse from photometric phase 0. p 5, it carries important information on the eccentricity, or, strictly speaking, on the e 1 cos ω 1 parameter of the EB, even in the absence of any detectable apsidal motion. The apsidal motion of the EB's orbit then is included into Eq. (20) through the time dependence of ω 1 . Our code allows different modes for modelling the apsidal motion. In the present work two of them were applied. In mode AP1 the apsidal motion is considered to be linear in time, i.e. the apsidal advance rate is an additional constant parameter, which is unconstrained, i.e. can be adjusted freely. On the contrary, in mode AP2 it is treated as a fixed quantity calculated internally from the third-body perturbation equations, as described in Borkovits et al. (2015, Appendix C) . 
RESULTS
We found five EBs in the whole CoRoT sample for which we were able to establish reliable, physically consistent results. We list the basic parameters of these five EBs in Table 1. (Note, for simplicity, in all the Tables we use reduced BJDs -hereafter RBJD -, i. e. BJD -2 400 000.) As it can be seen, all of them are relatively short-period, detached binaries. In this section we discuss the complex analysis of each of these ternary system candidates separately, though the numerical results are tabulated collectively in Tables 2 (light curves) , 3 (ETVs) and 4 (derived parameters obtained by the combination of the two kinds of analysis). 9 We then give a short description of some additional EBs for which, although an ETV solution was not possible, nevertheless, some of their light curve features may imply a multiple nature with various probabilities.
3.1 Hierarchical triple system candidates with consistent ETV and light curve solutions.
CoRoT 100805120. This is an Algol-type EB with P ≈ 2. d 27 days period in the CoRoT-LRc01 field (Cabrera et al. 2009 ). The eclipse depths are only ∼ 1.1% and ∼ 0.4% for the primary and secondary minima, respectively. Such small amplitude eclipses with relatively high secondary to primary eclipse depth ratio and long eclipse durations (∼ 0. p 075 in phase) are good indicators of a significant amount of third light in the light curve. Our light curve analysis (see the first column of Table 2 , and also Fig. 1 ) reveals that only less than 8% of the total flux of the CoRoT light curve comes from the eclipsing pair. (Note, the ExoDat catalog gives only 1.6% contamination rate, therefore the source of the extra light should really be the primary, unresolved CoRoT target.) According to our analysis the EB has a slightly eccentric orbit seen almost along the direction of the major axis. The asymmetric out-of-eclipse section of the folded light curve may also exhibit some rotational modulations. Tout et al. (1996) , see text for details. Table 3 . Orbital elements from combined dynamical and LTTE solutions. For eccentric inner EBs the ETV-derived values of the EB's eccentricity (e 1 ), argument of periastron (ω 1 ), and apsidal motion period (U) are also given in the notes. (Note U fit and U calc refer to freely adjusted -AP1 -and constrained -AP2 -mode apsidal motion solutions.) Furthermore, for the two non-coplanar solutions (i.e. i m > 1 • ) the calculated observable inclination (i 2 ) of the outer orbit, and the sky-projected angular distance of the ascending nodes (∆Ω = Ω 2 − Ω 1 ) are also listed in the notes. Notes. a: e 1 = 0.026(3); ω 1 = 91.2(6) • ; U calc = 28 yr; b: e 1 = 0.078(6); ω 1 = 41(3) • ; U fit = 279(39) yr; c: e 1 = 0.100(3); ω 1 = 54(2) • ; U fit = 415(22) yr; ∆Ω = −24(7) • ; i 2 = 58(9) • ; d: e 1 = 0.0040(6); ω 1 = 300(4) • ; U fit = 2.4(7) yr; Conjunctions of the outer orbit (in RBJD):
t inf = 55 033(1), t sup = 55 067(1); e: ∆Ω = −2(7) • ; i 2 = 92(4) • .
The ETVs of both the primary and secondary minima show sinusoidal features and furthermore, the slight divergence between the two curves might be indicative of apsidal motion. Therefore, we were looking for combined LTTE+dynamical ETV solution, allowing apsidal motion, too. We made runs both with freely adjusted (i.e unconstrained -mode AP1, see Borkovits et al. 2015, Sect. 2.2) and dynamically constrained (mode AP2) apsidal advance rates. As the unconstrained solution resulted in an apsidal advance rate close to the constrained one, we kept the latter, constrained solution. The model ETV curves (together with the observed ETVs) are plotted in Fig. 2 , while the main parameters of our solutions are listed in the first row of Table 3. Note that, in addition of the direct output parameters of the ETV solution, we also listed the the derived masses of the outer binary, i.e. m AB and m C , in the last two columns. According to our solution the inner and outer orbits are almost coplanar, which is in good agreement with the fact that no eclipse depth variations were detected during the ∼ 141-day-long CoRoT observations.
Considering the masses, we found m C > m AB ; that is, the third component seems to be the most massive object in the triple. Therefore, it should probably be the brightest star in the system, unless it was a degenerate object. Its derived mass m C = 2.1 ± 0.4 M is in good agreement with the spectral classification of K0III which is given in the ExoDat catalog. Although our solution gives only the total mass (m AB = 1.4 ± 0.3 M ) of the inner, eclipsing binary, with the use the photometric mass ratio 10 q 1 = 0.2 ± 0.1 obtained from the light curve solution above, one can get the individual masses of the two stars forming the inner EB. Furthermore, combining the physical dimensions of the semimajor axis of the EB's orbit deduced from the ETV solution with the fractional radii, one can calculate the stellar radii in physical units, too. We tabulate these derived values in 10 Note, that Borkovits et al. (2015) showed that the mass ratio q 1 of the EB can also be determined from the dynamical ETV analysis when the terms higher order in the period ratio (P 1 /P 2 ) were considered, too. In the present study, however, for the shortness of the data series and their limited accuracy (at least relative to the measurements of the prime Kepler mission) we decided not to include these terms. Table 4 . This way we can give another rough estimation for the expected amount of the photometric third light (l 3 ). According to our results, the primary component of the EB might be a moderately evolved solar-like star. Taking therefore the crude estimation T eff,A = 6 000 ± 500 K, and using R A = 1.7 ± 0.2 R (see Table 4 ), we get L A = 3.4 ± 1.4 L . Assuming that the third component is really a K0III star, its luminosity is expected to be in the range 25 L C 100 L (see, e.g. Kumar et al. 2011 ) and therefore, one can get
98. This result is in good agreement with the amount of the third light found in our light curve analysis. Thus, we conclude, that this triple candidate could join the still few-membered club of Keplerspacecraft discovered compact hierarchical triple systems, in which the distant tertiary component is a red giant star (e.g. HD 181068 - Derekas et al. 2011; Borkovits et al. 2013 , KIC 07690843 -Gaulme et al. 2013 Borkovits et al. 2016 , KIC 07955301 -Rappaport et al. 2013 Gaulme et al. 2013) .
CoRoT 101290947 is another, ∼ 2 day-period detached binary in the LRc-01 field, with almost equally shallow primary and secondary eclipses (with a depth of 3.5%, see Fig. 3 ). Its eclipsing nature was first reported by (Cabrera et al. 2009 ). Moreover, the large amplitude, sine-like ETV has also been noticed and interpreted as LTTE by the same group but, apart from a conference poster, their findings have remained unpublished (Cabrera, 2016, private communication) . Our light curve solution (second column in Table 2) has resulted in an eclipsing pair seen almost edge-on, formed by two very similar stars, and a huge l 3 ≈ 90% third flux contribution, ∼ 10 − 11% of which -according to ExoDat -may arise from resolved contaminating sources. Therefore, similar to the previous system, the spectral information given in previous works cannot be used for discussing the fundamental physical properties of the binary. 11 Considering, however, the obtained surface gravity indicators (log g * A,B = 4.7), we may assume that the binary is composed of two low-mass main-sequence stars. 12 Finally, we note that the residual light curve shows a systematic sine-like structure of the order ∼ 1000 ppm. This feature may come from rotational modulation (see bottom panel of Fig. 3) .
Turning to the ETV analysis, for the circular inner orbit we used the average of equally good quality primary and secondary ETV curves for our analysis.(The advantages of the use of averaged ETVs were discussed in Borkovits et al. 2016 .) Our first runs with freely adjusted mutual inclinations resulted in a solution with a mutual inclination i m = 21.
• 5 +3.6 −7.8 . We found, however, that all the physically realistic configurations in this mutual inclination range would 11 For this system ExoDat and Sarro et al. (2013) contradict each other. The former gives spectral classification G0III, while the latter gives log g = 4.6, which suggest luminosity class V (i.e. mainsequence star). 12 A little caution is needed here on the accurate values of the two strongly correlated quantities of the third light (l 3 ) and the inclination (i 1 ). Our log g * A,B values would suggest either very lowmass or undersized main-sequence components. Despite the fact that the obtained i 1 and l 3 values were found to be very similar and robust in all Markov Chains, we cannot exclude the possibility that this result might have been affected by the evident out-ofeclipse distortions, and the true inclination and third flux may be somewhat lower and therefore, the radii of the stars a bit larger. have resulted in fast inclination variations (∆i 1 ∼ ±1 − 2 • ) during the four months of CoRoT observations. Such a large inclination variation would have given rise to remarkable eclipse depth variations, which was not observed. Therefore we omitted these models, and fixed i m = 0 • . Our coplanar solution is tabulated in the second row of Table 3 (see also Fig. 4 ), while the derived individual masses and physical radii of the EB components are given in Table 4 . According to our solution the three stars would have similar masses around ∼ 0.9 − 1.0 M . Some caution, however, is necessary, as in this case the EB members would be remarkably undersized. On the other hand, the similar mass of the tertiary did not necessarily contradict to the large amount of the third light. This question may be resolved by assuming either that the third component -again -is a red giant star, or that part of the extra light comes from a fourth, unresolved source, not necessarily binded to the triple. CoRoT 102698865. This is the longest period (P 1 ∼ 3. d 77) EB in our sample, and the only one observed by the spacecraft during two different runs. The datasets LRa1 and LRa6 cover ∼ 131 and ∼ 77 days respectively, with a gap of cca. ∼ 1410 days between the two. The light curve exhibits total eclipses with primary transits and secondary occultations, the latter being slightly displaced from phase 0. p 5 (Fig. 5) .
As before, first we carried out the analysis of the phase-folded, averaged light curve. The analysis resulted in a significant, but nevertheless not dominant third light (l 3 ≈ 15 − 20%). (The contamination rate tabulated in ExoDat catalog is 0.5%.) Therefore in this case we assumed that the spectral classification (A0V) given in the ExoDat catalog indeed refers to the primary of the eclipsing pair, thus its temperature, bolometric albedo and surface gravity exponent were set accordingly. Despite the correctly set limb-darkening and other atmospheric parameters our, solutions failed in the sense that we were not able to modell the eclipses better than with ∼ 5000 ppm residuals. Such, relatively higher light curve residuals were found by other authors too for the high-accuracy Kepler-and CoRoT light curves. The possible reasons, including the not fully adequate physical models of the stellar atmospheres, were discussed briefly by Hambleton et al. (2013) . Therefore, similar to, e.g. Southworth et al. (2011) , we decided to adjust the (logarithmic) limb-darkening coefficients, too. As result a substantially improved solution was obtained, tabulated in Table 2 , and plotted in Fig. 5 . Our result is in agreement with this spectral classification, as we found (log g * A = 3.93 ± 0.01) which, substituting the typical mass of a main-sequence, early A-type star, gives a surface gravity about log g A ≈ 4.10 corresponding to this spectral type.
Considering the ETVs, the primary and secondary curves clearly converge to each other, which is an evidence of the apsidal motion. Furthermore, the slopes and the curvatures of the curves are very different in the two observing runs. Consequently, the presence of a third star, perturbing the motion of the EB is a reasonable assumption. On the other hand, however, the two segments of the ETVs do not show evident periodicities, which makes the period of the third body, and thus, any quantitative ETV solutions less certain. Therefore, it is not surprising that, instead of a unique solution, we found two similarly acceptable third body configuraions, with substantially different outer periods. 13 We tabulate the results of both solutions in the third and fourth rows of Tables 3 and 4 , and plot them in the two panels of Fig. 6 . While in the case of the shorter outer period solution the two orbits were found to be practically coplanar, the other solution resulted in a higher mutual inclination i m = 39 ± 3 • . The angle between the ascending nodes of the two orbits was found to be ∆Ω = Ω 2 − Ω 1 = −24 ± 7 • , which results in an observable inclination of i 2 = 58 ± 10 • for the outer orbit. This solution predicts an inclination variation of ∆i 1 ≈ 0.
• 2 for the 1617-day long interval between the first and the last CoRoT data points, which, due to the total eclipses, remains below the limit of the observable eclipse depth variations. Furthermore, the obtained masses for the binary members in both solutions are in good agreement 13 Strictly speaking, a third set of formal third-body solutions was also found in the outer period range P 2 ∼ 1100 − 1300 days, but these solutions resulted in astrophysically unrealistic stellar masses and therefore, in what follows, we do not consider them. with the results of the light curve analysis. Comparing the obtained amount of third light l 3 = 0.15 ± 0.01 with the mass of the third component (m C = 1.1 ± 0.1 M and 1.9 ± 0.3 M for the shorter and longer outer period solutions, respectively), one can see, that for the second solution this value is in perfect agreement with the expected contribution of a main-sequence tertiary with the given mass, while for the first case the third star might be an evolved object or, some additional sources should also be assumed.
CoRoT 104079133 is another marginally eccentric detached EB with a period of P 1 ∼ 2. d 7 and moderately differing eclipse depths (see Fig. 7 ), observed during the run LRc04. The most exciting features of the light curve are the two groups of extraneous eclipses with various shapes about BJDs 2 455 031-32 and 2 455 065-66 (see Fig. 8 ) which makes it very likely that CoRoT 104079133 belongs to the small group of triply eclipsing hierarchical triple systems. According to our light curve solution (Table 2 ) the extra flux dominates (l 3 ≈ 72%) the CoRoT observations. (The outer contamination rate, given in ExoDat, is about ∼ 2%.) Therefore, we may expect again, that the spectral informations given in ExoDat does not refer to the EB members, but to the source of the extra flux.
We were looking again for a combined LTTE+dynamical ETV solution. Due to the marginal eccentricity of the inner EB we decided to take into account both the primary and secondary ETVs despite the fact that the latter data had significantly larger uncertainties. Naturally, this also implies the inclusion of the apsidal motion terms into our analysis. Our results (see Fig. 9 ) are tabulated in the fifth rows of Tables 3 and 4. The most important finding is that the moments of the inferior and superior conjunctions of the EB and the third component relative to the Earth (t inf = 55 033 ± 1 RBJD and t sup = 55 067 ± 1 RBJD) are in very good agreement with the locations of the extra eclipses in the light curve. This makes it very likely that the ETV and the outer eclipses are caused by the same object.
From the locations of the extra eclipses relative to the two kinds of conjunctions points, one can make a few simple, qualitative statements on the geometry of the extra eclipses. Thus, given that the first set of the extra eclipses (consisting of two individual fadings, see the left panel of Fig. 8 ) occurred around the inferior conjunction, i.e. when the third object was located between the Earth and the EB, it shows the tertiary component eclipsing the members of the inner binary. As the first event did happen after a primary eclipse of the EB, in the case of (almost) coplanar orbits with prograde revolutions (i.e. i m = 0.
• 9 ± 0. • 6), the primary component was eclipsed first, while during the second, shallower fading, which occurred before the forthcoming secondary eclipse, the secondary star was eclipsed.
A more complex structure of three extraneous events of the second group of the extra eclipses can be seen in the right panel of Fig. 8 . These events were observed close to the superior conjunction. Therefore, here the EB members eclipsed the third star. The first, long-duration event occurred just before a secondary eclipse, therefore, here the secondary component should have been the eclipser. The eclipse duration was necessarily longer, because the secondary, in its revolution around the primary of the EB was moving in these moments in almost the opposite direction to the revolution in the outer orbit. Then, just after the mid-time of the secondary eclipse, the primary component also eclipsed the tertiary. Due to the similarly directed revolution of the primary on both the inner and outer orbits at those moments, this event was the shortest. Finally, just after the quadrature position of the inner EB, the secondary component eclipsed again the tertiary star. A more detailed, quantitative light curve analysis of this triple star, capable of resolving the ambiguity of prograde vs. retrograde revolution, is planned in a future work.
Considering the masses obtained, our combined analysis resulted in similar masses for the primary and tertiary components (m A = 0.95 ± 0.16 M and m C = 0.81 ± 0.20 M , respectively), and a less massive secondary star (m B = 0.32 ± 0.06 M ). While the masses of both the primary and the tertiary are in agreement with the spectral class G5V given in the ExoDat catalog, there is a slight discrepancy with the high amount of the third light (l 3 = 0.726 ± 0.004). This fact emphasizes again the importance of a further, more detailed analysis.
CoRoT 110830711 was observed during run LRa02. The Algol-type light curve of this P ∼ 2. d 55-binary shows relatively deep (∼ 25%) primary transits and shallow (∼ 2%) secondary occultations. The out-of-eclipse sections exhibit strong quasi-sinusoidal modulations with an amplitude similar to the depths of the secondary eclipses. These modulations remain clearly visible in the folded, binned averaged light curve (see Fig. 10 ), suggesting rotational origin with a synchronized primary stellar spin rate. Not being our primary interest, for the light curve analysis they were simply modeled mathematically as an extra flux component of the form ∆φ = a cos(2π/P ·t) + b sin(2π/P ·t), where the coefficients a and b were determined with a linear least-squares fitting for each trial set (of light curve parameters) during the MCMC search. The resulting parameters are tabulated in the last column of Table 2 , while the synthesized light curve (and the residuals, with and without the extra trigonometric terms) are plotted in Fig. 10 . As it can be seen, the extra flux is almost negligible in this case (l 3 ≈ 3 − 7%), therefore one can assume that the spectral classification (F5V ) given in ExoDat refers to the primary component of the EB. Note that our first solutions with freely adjusted mass ratio re- sulted in unrealistically low mass ratios of q 1 ∼ 0.002 − 0.008. But, as we have emphasized previously, the photometric mass ratio is known to be an ill-determined quantity for detached systems. Therefore we resorted to another kind of constraining the mass ratio, with the combination and inversion of the zero age main-sequence mass-luminosity and mass-radii relations of Tout et al. (1996) , in the same way as Sect. 7 of Rappaport et al. (2017) did. (To do this, the effective temperature of the primary was set to T eff1 = 7120 K, conforming to its spectral type.) Then, comparing the minima of the χ 2 values of the freely adjusted and constrained-q chains, the difference was about 1.4%, while all the values of the other parameters remained within the uncertainties given in Table 2 . Hence we conclude that the extreme mass ratio found in our first MCMC analysis is probably false, and the binary most probably consists of two normal mainsequence stars, but with quite different masses. Turning to the ETV solution, we used only the ETV curve of the primary eclipses, and omitted the secondary ETV curve obtained with a substantially larger scatter from the shallow secondary eclipses. Our combined LTTE+dynamical solution, which has the shortest outer period (P 2 = 82±2 d) in our sample, is tabulated in the last row of Table 3 and plotted in Fig. 11 . According to our results, the two orbits are slightly misaligned (i m = 4. • 9
). Therefore one can expect a precession of the EB's orbital plane with an amplitude of ∼ 4 − 10 • on a timescale of ∼ 20 − 40 years (see, e.g. Borkovits et al. 2015 , for a detailed discussion on the orbital precession induced by a third star on misaligned orbit). Considering the individual stellar masses deduced from the combination of the light curve and ETV solutions (last row in Table 4 ), the mass of the primary (m A = 1.25 ± 0.24 M ) within its 1σ uncertainty, is in agreement with the expected mass of an F5V star. The secondary and tertiary components were found to have similar masses (m B = 0.61±0.12 M and m C = 0.62±0.13 M , respectively). The expected light contribution of such a less massive star is also in good agreement with the small amount of the third light (l 3 = 0.06
3.2 Systems with extra eclipse(s), but without detectable ETVs.
We identified some additional CoRoT EBs where extra eclipsing event(s) can be found in the light curve, but do not show detectable third-body signals in their ETV. Among them the most promising hierarchical triple candidate is the SRa02 target CoRoT 221664856. In this case the complex characteristics of the three extraneous eclipsing events at BJD 2 454 768-2 454 770 (Fig. 12) clearly reveal the triply eclipsing hierarchical triple nature of this system. Unfortunately, the short (∼ 33-day-long) dataset does not make it possible to get any reasonable ETV solution. Therefore, ground based photometric follow-up observations of this system in the future would be exceptionally worthy. Note, however, that the spectral classification of G2I given in the ExoDat site cannot refer to any of the stars of the inner pair, as it is not possible for such large supergiant stars to form a well-detached ∼ 2. d 06-day-period close binary with any other star. Therefore, if the given luminosity class was valid, the supergiant star should be the tertiary component. We have also identified four new blended EBs (i.e. mixed light curves of two EBs without any detectable interactions between them) in the CoRoT fields. CoRoT 310266512 -Fernández Fernández & Chou 2015 were reported previously.) For these systems the light curves can be easily disentangled into pairs of separate EBs, and the ETVs do not exhibit any short-term interactions. Therefore we cannot decide whether these systems are hierarchic 2+2 multiples with long outer periods, or unbounded EBs seen in the same direction. We list these systems in Table 5 and plot their light curves in Figs. 13-16 . Interestingly, at least five of these eight EBs have eccentric orbits. Amongst them, the binary CoRoT 110829335B, one of the longest period EBs in the whole CoRoT sample (P B ≈ 50. d 31), has extremely displaced secondary minima (φ IIB ≈ 0. p 91), therefore, its eccentricity should be e B 0.71. 14 Note, the eccentricity of its (P A ≈ 8. d 93-day-period) blended mate, i.e. CoRoT 110829335A should also exceed e A,min ≈ 0.41.
The light curve of the SRa01 target CoRoT 211659387 is formed by the blend of a P A ≈ 0. d 39-day-period overcontact and a P A ≈ 4. d 00-day-period detached EB 15 (Fig. 14) . As one can see, the period ratio is almost ∼ 1 : 10. According to the ExoDat site, however, the contamination ratio of this source is about 55%. We made some V RI-band photometric followup observations of this interesting blended source on the nights of 21/22, 23/24, 24/25 and 26/27 August, 2015 with the 90/60cm Schmidt telescope located on the Piszkés-tető Mountain Station of the Konkoly Observatory. Our observations cover the full phase of the short period overcontact component (denoted with green cross in Fig. 17 ). We plot also the phase-folded I-band light curve in the left panel of Fig. 14. As one can see, the 2015 light curve folded with the ephemeris determined from the CoRoT measurements (obtained in 2007) shows significant shift in phase which cannot be explained by the uncertainty of the period determination, but imply real variation(s) in the eclipsing period (which might be either physical or apparent). On the other hand, unfortunately, we were not able to observe any light curve variations (practically, eclipses) coming from the longer period binary component. Therefore, further observations are urgently needed.
Another new, interesting blended system is CoRoT 223993566 which was observed during both the SRa01 and SRa05 runs. Therefore the full length of the data window is almost 4 years, which made it possible to detect evidence of apsidal motion (i.e. slight convergence of the primary and secondary ETV curves) in the P A ≈ 1. d 18-day-period eccentric binary A. The other, shorter period (P B ≈ 0. d 93) EB in this blended system is likely to have circular orbit, and exhibits a remarkable reflection/irradiation effect (see the right panel of Fig. 15) .
Finally, the composite light curve of CoRoT 310284765 exhibits the mixture of the light curves of two short-period, slightly eccentric Algols (Fig. 16) . 
DISCUSSION
Comparison with compact Kepler-triples
Despite the fact that the group of the tight hierarchical triple star candidates presented above in the CoRoT sample are not nearly as numerous as in the Kepler-sample, and the quantitative results obtained above are naturally far less certain than in the latter case, we conclude our study with some qualitative comparison with the findings of Borkovits et al. (2016) on the Kepler-sample. For this we plotted in Fig. 18 the six possible configurations found for our five triple candidates on the P 1 − P 2 plane together with the Kepler-triples having, according to the results of Borkovits et al. (2016) , inner and outer periods P 1 ≤ 10 d and P 2 ≤ 1000 d, respectively. As it can be seen (shaded yellow region in Fig. 18 ), similar to the Kepler-sample, we did not find any short outer period triple amongst the shortest period EBs, which practically means the lack of tight third stellar components revolving around overcontact systems. The absence of such systems from the Kepler-sample was first noticed by Conroy et al. (2014) . Our results emphasize again that this effect should have an astrophysical (more probably evolutionary) origin. Turning to our five candidate systems, four of them have inner periods between 2 and 3 days. The sample of Borkovits et al. (2016) contains 17 triple candidates having inner periods in the same domain. The shortest outer period in the Kepler-sample is P 2 = 515 d. There are, however, 7 triple candidates amongst the P 2 < 2 d inner period systems in the Kepler-sample, the outer periods of which remain P 2 < 110 d. The lack of systems with similar outer periods in the same inner period domain suggests that our results should be taken with a grain of salt. It is possible that the analysed ETVs cover only smaller portions of the outer orbits instead of almost a full cycle and, therefore, the orbital solutions might be misinterpreted, and the true outer period might be substantially longer. On the other hand, taking into account the low overall population of the P 2 < 2 − 300 d region itself, the absence of such short outer period systems in the 2 P 1 4 d inner period regime from the Kepler data could be a purely statistical fluctuation. Consequently, the observed distribution difference does not necessarily question the validity of our solutions. Relative Flux BJD -2400000 Figure 13 . The extra eclipsing events on the observed, detrended light curve of CoRoT 110829335 (red). The black curve represents the residual light curve obtained after the interpolated removal of the phase-folded, averaged light curve from the observed, detrended curve. The two sets of a shallow fading (secondary eclipse of binary B) followed regularly by a somewhat deeper other fading (primary eclipse in binary B) reveal the two-EB blended nature of the light curve. Figure 14 . The disentangled, folded, binned, averaged light curves of the two EBs blended in the light curve of the CoRoT target id. 211659387. Note the period ratio of the two EBs are very close to 1 : 10. This seems to be an incidental fact. In the left panel we plotted also (with brown boxes) the folded light curve formed from our ( I-band) ground-based follow up observations on four nights at August 2015 at Piszkéstető Observatory, Hungary. As it can be seen, the orbital phases has shifted by almost a quarter of the eclipsing period by the time of our observations, which cannot be explained with the uncertainty of the calculated eclipsing period, but imply some period variations (being either physical or apparent, incidental or continuous) since the epoch of the CoRoT measurements. 
Prospects of ground-based follow-up observations
It is evident that further observations are needed to clarify (or refute) our findings. Therefore, in what follows, we briefly discuss the possibilities of future, ground-based follow-up observations. First we consider the spectroscopic measurements. Our candidates are relatively faint, but they would still be available with several instruments equipped to relatively large (3+ m aperture) telescopes. For two of the three third-light dominated systems (CoRoT 100805120 and CoRoT 101290947) we can expect to detect only the lines of the more distant tertiary components (which are most probably red giants). Nevertheless, the determination of the parameters of the outer orbits (including the spectroscopic mass functions) from radial velocity measurements would allow us to lift the high-degree degeneracy between the LTTE and dynamical contributions of the ETV solution (see the discussion in Rappaport et al. 2013 ) and, therefore, would enable us to calculate an accurate dynamical model, including a reliable dynamical mass determination. For the remaining third-light dominated system, the triply eclipsing CoRoT 104079133, one can expect to detect both the lines of the primary component of the inner EB, and the tertiary star. Because of the chance of being an SB3 system, CoRoT 102698865 could be the most promising triple candidate, while CoRoT 11083077 is expected to be an SB1 system. Note, due to the 3-4 month-long (short) outer periods of all but one of our triple candidates, the spectroscopic outer orbits could be determined during one observing session with the exception of CoRoT 102698865. Multi-session observations, however, would also be preferred for the systems with shorter outer periods in order to detect the effects of the longer time-scale three-body perturbations on the orbit(s).
As for the possibility of photometric follow-up observations, which are the most common way of obtaining additional eclipsing minima time measurements over time for ETV studies, our systems are exposed to both favourable and very unfavourable circumstances. Although the short period of the majority of our systems (including other systems, discussed in subsection 3.2, too) would be ideal for such observations, the combination of the very small eclipse depths (at least in the third-flux dominated systems) with the low amplitude ETVs may pose too great a challenge for the earth-based measurements. For example in the case of CoRoT 100805120 and CoRoT 101290947 a millimagnitude photometric accuracy of each individual measurement would be required for a satisfactory signal to noise ratio. On the other hand, the situation is more mixed for the case of CoRoT 110830711: although its primary minima with amplitudes exceeding 0. m 2 magnitudes can be observed with satisfactory photometric accuracy even with smaller telescopes and in average sky conditions, the full amplitude of the ETV curve is only about 0. d 001-day, which requires an accuracy of some 10 −4 days for each time of minimum determination. Figure 18 . The location of the five triple star candidates (red boxes) on the P 1 vs P 2 plane. (The two alternative third-body solutions for CoRoT 102698865 are plotted separately.) For a comparison we plotted those short-period Kepler-triple system candidates for which the inner and outer periods are P 1 ≤ 10 d and P 2 ≤ 1000 d. Following the work of Borkovits et al. (2016) , the pure LTTE systems are marked with black circles, while triples with combined LTTE+dynamical ETV solution are plotted with green. Furthermore, the first triple system discovered during the K2 mission (HD 144548 - Alonso et al. 2015) is also plotted (blue triangle). The blue lines shows the borders of the domains where the amplitudes of the LTTE and dynamical terms may exceed ∼ 50 sec, which can be regarded as a limit for an unambiguous detection. These limits were calculated for a hypothetical triple system of three, equally solar mass stars, with a typical outer eccentricity of e 2 = 0.35, and quite arbitrarily, i 2 = 60 • and ω 2 ± 90 • . The shaded areas have the following meanings: (i) grey: in this region no LTTE or dynamical perturbations are detectable at all via ETV analysis; (ii) cyan: no LTTE can be detected, though dynamical effect may be significant and, therefore, certainly detectable; (iii) yellow: the "desert" of close (but clearly LTTE-detectable) third companions around short period EBs (mostly overcontact systems); red: dynamically unstable region, in the sense of the stability criterium of Mardling & Aarseth (2001) . (See text for further details.)
In this respect the two most promising targets would be CoRoT 102698865 and CoRoT 104079133, having both relatively deep primary eclipses and larger ETV amplitudes at the same time. Furthermore, in the first of them the apsidal motion could also be well followed with ground-based minima observations, while in the latter one the detection of probable future outer eclipses offers a further exciting possibility. This latter statement also holds for CoRoT 221664856. However, one should keep in mind that the outer eclipse events may last as long as one or two days, meaning that a successful observation of such events would require international campaigns in the future, similar to the one organized by Conroy et al. (2015) for the observation of the forecasted outer eclipse of KIC 02835289.
SUMMARY AND CONCLUSIONS
In this paper we reported the results of our search for close, third stellar companions to eclipsing binaries observed with CoRoT spacecraft via ETV, as well as some auxiliary light curve analyses. Despite the short length of the data series, we were able to find third-body solutions (with combination of light-travel time effect and third-body perturbations) for ETV curves of five, relatively short-period Algol-systems, namely the CoRoT ids. 100805120, 101290947, 102698865, 104079133, and 110830711. The periods of the outer orbits were found to be between 82 and 831 days. For one of them, CoRoT 102698865, we obtained two alternative solutions with outer periods of 272 and 831 days, resectively. Apsidal motion (most probably of dynamical origin) was also detected for three eccentric systems. For three of the five systems the light curve is dominated by the extra (third) flux, suggesting that the spectral information available in the literature for these systems refer to the source of the extra flux rather than the EB itself. By combining the results of the light curve and ETV analyses we were able to calculate in a dynamical manner the individual masses of all the three components and the physical dimensions of the inner EB's stellar components as well. These results, though with relatively higher uncertainties, are consistent with both the available spectral information and the amounts of extra lights deduced from the ligh curve solutions. Our results support that CoRoT 100805120 (and perhaps CoRoT 101290947) join the still small group of compact hierarchical triple stars with red giants as their most massive component.
We have identified two EBs exhibiting extraneous eclipses with complex structures. These certain triply eclipsing triple systems are CoRoTs 104079133 and 221664856. For the first system extra eclipses both around the inferior and superior conjunctions were observed, and we were also able to obtain ETV solution (see the previous paragraph). For the second system the short dataset covering only 1 month was insufficient to provide any meaningful ETV solution.
We have also reported four new composite light curves of blended EBs. Five of the eight blended EBs revolve on eccentric orbits and one of them, CoRoT 110829335B, was found to be extremely eccentric with e ≥ 0.71, while the sixth blended EB, CoRoT 223993566B, exhibits remarkable reflection/irradiation effect.
Finally, we discuss briefly the reliability of our ETV solutions. Their fundamental weakness is that they do not satisfy the most natural criterion of a trustworthy threebody interpretation of an ETV curve, which states that the observations should cover at least two outer orbital periods (e.g. Conroy et al. 2014; Borkovits et al. 2016) . On the other hand, the solutions for these triple candidates fulfill the first three criteria of Frieboes-Conde & Herczeg (1973) . Note, however that, with the extra information obtainable from a combined LTTE + dynamical solution in our hand, we can slightly reformulate and strengthen the original criteria, listed in the Introduction, at some points. Therefore, in our case we can state that we were able to model the timing data of the selected EBs with combined LTTE+dynamical ETV three-body models (i.e. criterion 1), fitting simultaneously the primary and secondary curves (2). From the ETV solutions we derived the total masses (m AB ) of the inner EBs and the masses (m C ) of the third components, which were found to be consistent with the amounts of the third lights (l 3 ), obtained from the auxiliary light curve analyses (3). (Note that the last criterion of Frieboes-Conde & Herczeg (1973) cannot be applied on our systems due to the lack of radial velocity observations.) Finally, in the case of the triply eclipsing system CoRoT 104079133 we have also found that the extra eclipses were occurred in the vicinity of the inferior and superior conjunction points of the outer orbit of the ETV solution, which makes it very likely that the source of the ETV signal is identical with the outer eclipsing component, strenghtening our confidence regarding the reliability of our ETV solution based third-body model. Therefore, we may conclude that, despite the short data lengths compared to the periods of the detected outer orbits, our solutions were found to be physically consistent and, therefore, the third-body hypotheses seem to be well established. Further observations, however, are necessary to confirm and refine, or refute, our results. 
